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CnPABKA 

OeAepanbHbiM MHcri/iTyr npowibiiimeHHoft co6cTBeHHOCTi/i (Aanee - MHCTMryr) Hacro^mMM 
yflocTOBepHer, hto npi/inoKeHRbie wiarepManbi flBJiflioTCfl TOMHbiM Bocnpoi/iaseAeHMeM 
nepBOHaHanbHoro onwcaHMfl, cjDopwiynbi, pe^Depaxa m MepTe)Keft (ecnw wwieioTCfl) zamm 
Ns 2003116180 Ha BbiABMy nareHTa Ha M3o6peTeHi/ie, noAaHHoi) b HHCTUiTyr b i/iioHe MecsRue 
3 AHfl 2003 roAa (03.06.2003). 



Ha3BaHMe MsodpereHMfi: 



Cnoco6 Harpeaa mjim oxna>KAeHi/i5i jeic^eih cpeAbi 



3anBNTejib: 



AeAcTBMTejibHbie aBxcpbi: 



AJ1I/IEBA Enena AHTOHOBHa (RU) 
JIOrBMHA Haxajibj? BacMJibBBHa (RU) 
MAHACTblPJlbl reoprMW KoHcraHTMHOBMH (RU) 
KYPKAEB A6AyJi CynraHOBMH (KZ) 
KyPKAEB Mca CynraHOBMH (KZ) 

ATIMEBA Enena AHTOHOBHa (RU) 
JlOrBMHA Haranbyi BacwnbeBHa (RU) 
MAHACTblPJlbl TeoprMM KoHCTaHTMHOBMM (RU) 
KYPKAEB A6Ayn CynraHOBMH (KZ) 
KYPKAEB Mca CynraHOBMH (kz) 




PiaORITY 
DOCUMENT 

SUBMITTED OR T^NSMirTED IN 
fOMPLIANCE WITH RULE l7J(a) OR (b) 



3aBeAyK>ii4MM otabjiom 20 




AJ1.)KypaBneB 



MI1K7 F 25 B 29/00 
Cnocx>6 Harpeea hjih oxjia>iCAeHH>i TeKyneH cpeAu. 



HaoGpereHHe OTHOCHTca k o6jiacTH TeiuiorexHHKH, npeHMymecTBeHHO k ycrpoiiCTBaM 
noAaMH Harperbix hjih oxjia>K]EieHHbix >khakhx hjih ra30o6pa3Hbix cpefl noTpe6HTejiK), 

HanpHMCp, B CHCTCMaX OTOIUieHHH, BeHTHJIHUiHH HJIH KOHAHUHOHHpOBaHH^ 
npOH3BOflCTBeHHbIX H 6blTOBbIX noMemcHHH, 

HsBecTCH cnoco6 aarpeBa h oxjiaMgi^enHH Bosjo^yxa nocpeAcrsOM ycraHOBKH ajih 
KOHAHUHOHHpoBaHHH B03Ayxa B Ka6HHe TpaHcnopTHOix) q)eACTBa, (cm., aBTOpcKoe 
CBHflexejibCTBO CCCP, N 688351, 30.09.1979), coAepxcaI^eH repMOdJieKxpHqecKHH reaeparop, 
noAKjnoHeHHbiH k HcroHHHKy nocrosHHoro TOKa, 4>^^TPOBeHTiijiHUHOHHyK> h 

TenjIOOTBOAHU^ XCHAKOCTHyK) CHCreMbI, COeAHHeHHbie C paAHa^HOHHO-KOHBeK^HBHUMH 

^hanenHMH, HanpaBneHHbiMM paflHaiuiOHHbiMH noBepxHocxHMH b sony naxo^eHHH BojnfroiH 
TpaHcnopTHoro cpeACTBa, npuneM c npoTHBonojio^KHoii cropoHbi naHejm HMeior TenjiOBOH 
KOHTaKT c TepM03JieKTpHHecKHMH 6aTapeHMH, npHHeM 3TH naaejiH BbinojraeHbi c 

BHyrpeHHHMH BOSAyiDHblMH KaHaJiaMH H K HHM nOACOCAHHeHbl KOJUieKTOpbl, CHa6»ceHHbie 

BbinycKHbiMH KpanaMH. B 3toh ycraHOBKe opraHHsyiOT pa6oTy b peoKHMax aapauHH, 
paAHaqHOHHoro, jiyMHcroro, paAHauHOHHO-KOHBeKTHBHoro oxjiaMgncHHH hjbh Harpesa c 

B03MO»CHOCTbK) HCnOJIbSOBaHHil, B ^jiaCTHOCTH OXJia^CHHOrO HH^C TOHKH pOCbl BOSflyxe JXJlSi 

MacTHHHoro OTBOAa Tenjia ot ropHHHx cnaes TepMosjieiopHHecKHx GaxapeH, hto nosBOJi^er 

nOBblCHTb 34)4)eKTHBHOCTb KOHAHUHOHHpOBaHH^ BO^JsyXBL H o6eCneHHTb KOM<i)OpTHbie 

ycjiOBHjfli npH 6ojiee SHaHHTCJibHbix TeiuionocnynjieHHflx b ka6HHy 3a cner npHMeneHM^ 



OAHaKO onHcaHHbiH Bbiuie cnoco6 aarpeBa h oxjuasKAeaHfl B03Ayxa aWieer 



CpaBHHTeJlbHO HH3^K> 3Hepf6THHe9KyiO 3(|)$eiCTMBHOCTb C . nOBbllUeHHblMH 3aTpaTaMH 





HaH6ojiee 6jih3khm k HsodpereaHK) no TexHHHecKoii cymaocTH h AOcxHraeMdMy 



pe3yjibTaTy ^Bjinercfl cnoco6 Harpesa hjih oxjiaMCAeaHH xeKyMeii cpem>i, BicnHDHaiomMfi 
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nocjieAOBarenbHbiu narpes mjih oxjia>KAeHMe xeicyHeH cpeAbi b nporOHHOM xaHajie a He Mewee 
HCM flayx ciyncHHX, (cm., naxcHT PO 2140365, kji. F 25 B 29/00, 27.10.1999). 

^aHHbiM cnoco6 Harpeaa mjih oxjia^cHHH TeKynefi cpcAW no3BOJi5ieT noBbiCHTb 
34)4)eKTHBHOCTb HarpeBa mjih oxjiawieHH5i TeKynefi cpeAbi 3a cner cryneHHaToro B03fleMCTBH5i 
Ha TeicyHyio cpejiy. OanaKO h flaHHbifi cnoco6 ae nosaojuieT aoSHTbca BbicoKOH 
34)4)eKTHBHOCTH npeo6pa30BaHHa 3HeprHH npH npoBCAeHMH npoueccoB oxjia^eHH^ hjih 
HarpeBa, hto CBHsano c orcyrcTBHeM onrHMajibHoro aJiropHTMa npouecca HarpeBa hjih 
oxjia^eHHH TeKyneH cpeju>i. 

SaAaneH, na peineHHe KOTOpOH HanpaBjieno Hacronmee H3o6peTeHHe, HBiwerc^ 
noBbnucHHC 34)4)^KTMBHOCTH npoueccoB Harpesa hjih oxjia^ckeHMH TeKyneH cpe^w npH 
MHHHMajibHbix saTpaxax sjieKxpHHecKoii MomHOcxH c HcnojibSOsaHHeM AByx h 6ojiee 
ciyneHHaxbix rcHeparopoB xojiOAa h Tciuia, 

VKasaHHafl saAana pemaerca 3a chct toto, to) cnoco6 Harpesa hjih oxjia^eHKH 
TCKynefi cpe^bi BKjnOHaer noAany oxjia^acMofii hjih HarpeBaeMoii xeicyHeH cpejibi b 
nporoHHbiH Kanaji h nocjieflOBaTejibHbifi narpeB hjih oxjia»gEieHHe TeKyneii cpejn>i b 
upoTOHHOM Kanajie b ne Menee hcm RByx criyneHax, npH 3tom ixpotohhmh icaHaji pa3AeneH Ha 
*cTyneHH Gxjiwqxenm mm Harpesa paBHOii AnHHbi, a xeMnepaTypa Ka^oii ciyneHH b 
HanpaBjieHHH ot nepBoii cryneHH k nocjie;^yK>mefi ciyneHH CKaHKOo6pa3HO h np^MO 
nponopuHOnajibHO yBejniHHBaercH b cjiynae HarpeBa hjih yMeHbinaercH b cjiynae 
oxjia^eHHfl, npH 3tom oxjiaKflaeMyio hjih HarpeBaeMyio TeKynyio cpe;^y noAaiOT b 
npoTOHHBiH Kanaji TanreHUHaJibHo nofl yrjiOM k o6pa3yK)meH BHyrpeHHeH noBepxHOCTH 
npoTOHHoro Kanajia b Mecre sBOfla xeKyneH cpe^w or 45^ jxo 90®. 

AHaJiH3 pa6oTbi pasjiHHHoro po^a ycTpoiiCTB Harpesa.HJiH oxjiawienH^j TeKynefi 
cpeAbi noicasaji, hto cymecTBeHHyK) pojib na 34)4>6KTHBHOCTb npoueccoB TenjiooGMena 
OKasbiBaer opraHH3auHji npouecca B3aHMOAeHCTBHH Menc^ HarpeBaeMoii h oxjiancHaeMOii 
cpeAaMH. PauHOHajibHa^ opraHH3aui«i npouecca Tenjiod6MeHa no3BOJiHeT yjiyMuiHTb 
Maccora6apHTHbie xapaKrepHCTHKM ycranoBOK HarpeBa h oxjia^raeHH^i TeKyneH cpeaw, 
CHH3HTb sarpatbi 3HeprHH. OpraHHsauHH cryneHefi narpeBa hjih oxJiasKflCHHa TeKyneH cpeAbi 
■ paBHOiS' AJiHHbi^'npM np»Mo nponopuHOHaJibHOM CKaHKOb6pa3HOM HSMeHeHHw TeMiiepaTypbi 
HarpeBaipiueii hjim oxjia^aiomejt cryneneH no3BOJweT nbjmepMcHBaTb Bnojib Kanajia 
npH5jiH3HTejibHo paBHyK) pasHocrb TewnepaTypbi Mewiy hctohhhkom Harpeaa hjih 
oxjiawieHMfl M TeKyMeM cpeflOH, mto b ycjiOBH^ix Typ6yjiH3auHH noTOKa Teky^ew cpeiibi^ 
nyreivi ee saKpyrKw Ha Bxojie b npOTOHHbiH Kanan nosBOjweT BbipOBHMTb reMneparypy 
TeKyneii cpe/ibi b nonepewHOM ceMeHMH npH paBHOMCpHOM h nocjieAOBaxejibHOM ee HarpeBe 

HJIH OXJia»CAeHHH. 



TaKMM oopaaoM ixocTHraerca BbinojiHeHHe nocraBjieHHOH saaanM - noBUuieHiie 

34)^eKTMBHOCTH IipOUeOCOB HarpCBa HJIM OXJia»CAeHHA TCKyHefi cpcAbi. 

Ha 4>Mr. I npejcraBJieH npoAOJibHbiH paspes OflHoro h3 BapHaHToa j'craHOBKM, b 
KOTopoH peajiH3yerc5i onHCbiBaeMwfi cnoco6 Harpesa hjih oxnaxcACHMw TeKynefi cpe^bi, Ha 
4)Hr. 2 npencraBJieH pa^es A-A Ha 4>Mr.l . 

ycranoBKa Harpeaa hjih oxJia^eHHH TeKyneH cpeflbi coAep^nr npoTOHHbiH KaHaji 1, 

BAOJIb KOTOpOrO CO CTOpOHbl CIX) Hapy^HOH nOBepXHOCTH BbmOJlHCHbl paBHOH AJlHHbl 

cryneHH 2 jinn oxna^eHHH hjih Harpesa npoTCKaioiAeH no npOTOHHOMy Kanajiy 1 xeKyMefi 
cpeAbj (ra3 hjih xcHAKOcrb). YKasaHHbie Bbime cryncHH 2 Moryr 6brn> BbinojmeHbi b bhac 
oxBaTbiBaiouiero npOTOHHbifi Kanan 1 Kox^a, o6pa3yK)mero c HapyncHOH creHKofi 
npoTOHHoro Kaaajia 1 nojiocrb^ b KOTOpyio noAaiOT TeruiOHOCHrejib (HarpeBaiou^yio hjih 
oxjia»cAaioiAyK> q)eAy) hjih b BHAe, nanpHMep, pasMemenHbix aa HapyscHoii noBepxHOCTH 
npOTOHHOro Kanajna 1 Tq)M03JieKTpmecKHx Garrapen, npH 3tom TepMOdJieicrpHHecKHe Garapen 
xaicHM o6pa30M noAKJiKHxeHbi k hctohhhi^ nHTaHHfly hto oGpasyiOT cryncHH pasHOH AflHHbi 
Ha KOTopbie noAaerai HanpaxceHHe npAMo nponopuHonajibHO h CKaHKOo6pa3Ho 
yBejiHHHBaiomeeca or cryneHH k cryneHH. CooTBercTBeHHO, b yKasanHwe Bbnne KO^gocH 
'*noAaeTCH TenjiOHOc»rejib (HarpeBaioiAaH hjih oxjia^KAaioman cpeAa, HanpHMep, cnHpx, ^peon 
HJIH ^HAKHH aMMHax) TeMncpaxypa Koroporo ciyneHHaro h np^MO nponopuHOHajibHO 
yBejiHMHBaerc^ hjih yMeHbiuaerc^ or cryncHH k cryneHH. B KanecTBe npHMcpa mo^ho 
noAaxb B KO^KyxH TenjiOHOCHrejib hjih mo^o cosAa-nb (aji^ cjiynan c TepMOSJieiopHHecKHMH 
earapeHMH) b nepBOH cryneHH reMnepaxypy 14^C, bo BxopoH cryneHH 28^C h b rperbefi 
cryneHH 42^C. TenjiOHOCHrextb c rpe6yeMOH TeMneparypoii M03Ker 6brrb nojiyneH h noAan c 
noMombK) KOMnpeccHOHHOH xojiOAHjibHOH 'i^auiHHbi. JO[aHHaH xojiOAHJibHaa MaiDHHa Moacer 
6biTb HcnoJibsoBaaa kblk am HarpeBaHHH reicyHeH cpeAbi, ran h ajw ee oxjiaxcAeHHa. Upn 
3TOM B oahom cjiynae KOJKyxH, oGpasyiomne nojiocxH BOKpyr nporoHHoro Kanana 1, 
BbinojiratiOT pojib KOHAeHcaropa, a b ApyroM t HcnapHrejui KOMnpeccHOHHofi xojiOAHjibHoft 
MaiDHHbi. B npoTOHHbiH KaHBji 1 TeicyHyio cpeAy noAaior raHreHunajibHO nepes narpyGoK hjih 
coano 3 (aropoe opeAnoHTHrejibHeH). HpH stom narpyGoK hjih conjio 3 ycranoBjieHbi noA 
ymoM a k oGpaayiOmeH BHyrpeHHeii noBepxHOcrH nporoMHoro Kanana , 1 b Mecre aaoAa 
f eKyneii cpeAbr or 45° jio 90°. 

CnocoG narpcBB HJiH.oxjia5KAeHH>! reKynieH cpeAw peajiHs'yjor cjieayiomMM 66pa30M. B 
npoTOMHbiii Kaaaji 1 nepea' narpy6oK hjih conjio 3 noAaior oxjia^aeMyK) hjih HarpeBaeMyio 
reKynyio cpeAy. B nporoHHOM Kanane 1 npOHCxoAwr nocjieAoaarejibHWH narpea hjih 
oxjia^eHHe reKyneH cpeAW b ne MCHee neM AByx crynenjix 2. TeMneparypa Ka^OH ciynenH 
2 (b HanpaBjieHHH or nepaoH cryneHH k nocjieAyiomeH cryneHH) CKaHKOo6pa3HO h np^MO 



nponopuMOHajibHo yB&nHHMBaeTC5i b cjiynae narpeBa hjih yMeHbuiaercn b cjiynae 
oxjiajKACHUJi. B pesynbTare npoHCxoflHT nocjieAOBaTeJibHbiH HarpeB h/ih oxna^iieHHe 
TeKyneH cpe^bi b nporoMHOM KaHajie L 

B cjiynae HcnojibsoBaHH^ TepMosjieinpHHecKOM darapeH, nocjieflHwe noiucjiJOHeHbi k 
HCTOHHHiQf nocTo^HHoro TOKa Hcpes nyjibT ynpaBJieHu^, nosBOJunom™ HSMeH^xb 
nojuipHOCTb npiuio^KeHKOro k repMoajieicTpHHecKHM SaxapeHM nanpH^eHH^, hto nosBOJi^ier 
MeH5iTb pesKHM paGoTbi 6aTapei5, a hmchho HarpesaTb hjih oxjiaxqiarb TeKyHyio cpeAy b 
npoTOHHOM Kanajie 1. Bo3mo^ho, ccjih 3to Heo6xoAHMO, BbinojiHeHHe cryneHeH narpCBa hjih 
oxjia^eniiH, pasiiejieHHbix no xoAy Abh^chhh TCKyneH cpe^bi Ha xenjiOHSOJiHpoBaHHbie Apyr 
OT flpyra ciyneHH oxjiaacAenH^ hjih narpeBa. B 3tom cjiynae raic^e, kbk onHcano sbiiue, na 
TepM03JieKTpHHecKHe SarapeH noAaiOT pasjiHHHoe pa6oHee nanpH^eHHe, npHHCM 
Hanpa^eHHe na TepMoaneicrpHHecKHX GarapeHX Bropoii h nocjiej^yiomHx CTyneHefi npHMO 
nponopi^HOHajiBHO Gojibnie nanpH^eHHH na TepMoajieKrpHHecKHX GarapeHX nepBoii cryncHH. 

OnHcaHHbiH Bbone cnoco6 Harpesa hjih oxjiancAeHHA TeKynefi cpejs^ nosBOJi^er 
o6ecneHHTb 3(|)^eKTHBHoe oxjia^eane hjih HarpeB rasa hjih xcHflKOCTH h mo^kct 6biTb 
HcnojibSOBaH b npoMbiuuieHHOCTH, HanpHMep, npH reiuiOBOH o6pa6oTKe c:KH^eHHbDC rasoB b 
* He^rrflHOii h He4)TexHMHHecKOH npOMbniuieHHOCTH, jpm oxjia^enHH cycjia hjih, nanpHMep, 

MaprapHHOBOH 3MyjIbCHH B HHIAeBOH npOMbimjieHHOCTH, a TaKHce B KOHAHimOHHpyiOmHX 

ycrpoiicTBax jmsi narpeBa h oxjia^eHHs Bosj^yxa. 



OopMyjia H3o6peTeHH>i 



Cnoco6 Harpesa hjih oxjiaameHH^i TeKyneH cpeAbi, BKjiiOHafomiiM nom^y 
oxjia^K^tacMOH hji» HarpeBacMoii TeKyneH cpe^bi b npOTOHHbifi Kawaji m nocjie^ioBaTejibHbiH 
Harpes miH oxjia^KneHiie TeKynefi cpej:ibi b npoTOHHOM Kanane b hc MCHee hcm wyx 
cryneHHx, orjifmaiomHHCH tcm, hto nporoHHbiH KaHan pasjxeneH na cryneHH oxjiasKjuemisi hjih 
Harpesa pasHOH juiHHbi, a TeMneparypa Ka»cnoH cryneHH b HanpasjieHMH or nepsoM cryneHH 
K nocjie^iyioiueH cryneHH CKaHKOo6pa3HO h np^MO nponopuHonanbHO ysejinnHBaercH b 
cjiynae Harpesa hjih y^ieHbinaerCH b cjiynae oxjia^eHH^, npn 3tom oxna^aeMyio hjih' 
HarpeBaeMyK) TeKynyio cpeay noAaKvr b nporoHHbiH Kanaji TanreHUHajibHO noA yrnoM k 
o6pa3yiomeH BHyrpeHHeH noBepxHOCTH nporoHHoro Kanana b Mecre BBOAareKyneS cpe^bi or 
45® AO 90**. 




I 
I 



Pe<i)epaT 

Cnoco6 Harpeea hjih oxjia>igDieHH5i TenyMeH cpeAw. 
H3o6peTeHHe othochtch k o6jiacTH TenjiorexHMKH. Cnoco6 Harpesa hjih oxjia5iaieHHH 
TeKyHeii cpe^ibi BicniOHaer noAany oxjia^KAaeMoii hjih narpeBaeMOH TeKyneH cpejiw b 
npoTOHHbiii Kanaji h nocjieAOBaxejibBbiH narpcB hjih oxjia>KjaeHHe TeKyneH cpenw b 
npoTOMHOM Kanajie b hc MCHce mcm flsyx CTyneH5ix, npn 3tom nporoHHbiH Kanaji pasACJien na 
cryneHH oxJiawieaHH wjhh Harpeea paBHOH AnHHbi, a TCMnepaTypa KaxeaoK crynenH b 
HanpaBJieHHH or nepBOH crynCHH k nocjieAyiomeH cnryneHH cKaHKOo6pa3HO h np5iMO 
nponopUHOHajxbHO yBejniHHBaerca b cjiynae Harpesa hjih yMeHbuiaerrca b cjiynae 
oxjia»cAeHH5i, npH otom oxjia»«aeMyK) hjih HarpesaeMyio TeKynyio cpe«y noflaior e 
npoTOHHbiH Kaaan TanreHimajibHO noA yrnoM k oepasyiomeii BHyrpeHHeii noBCpxHOCTH 
np<m>HHoro Kanajia b Mecre BBO^ia TeKyneii q)eAM or 45^ ao 90^. B peayjibTare AOCTHraercH 
noBbnueHHe 34)(|)eKrHBHOcrH npoi^eccoB HarpeBa hjih oxjia^oaeHHa Tex^Hefi cpeAbi. 



